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T his project was des igned by the combination of software, hard ware and DC moto r. 
T he hardware part is th e circuit tha t is connected w ith eight LEDs as a displ ay. To get 
the virtual LED clock disp lay, DC mo tor is used to spin the printed circuit boa rd 
(PCB) so the LED on the board wi ll dis play the virtual LED clock . Understanding and 
famil iarizing with the basic microcontroll er PIC16C84 is necessary be fore start ing 
this project. A lite rature review has been done before developing this project for the 
purpose to unders tand the process of deve loping a virtual LED clock. Furthermore, an 
analys is has also been don e to de termine an appropri a te external c ircui t tha t is suitabl e 
fo r the project before s tarting on the des ign of the assembly language. At the e nd 
of Ihi s thesis, some recommend ati ons are included fo r those who are interes ted to 
expand this project in the future. 
v 
ABSTRAK 
Projek JOI direka denga n menggabungkan penggunaan pe risian komputer, lit a r 
e1ektronik IUdran dan motor arus terus. Lita r luaran ialah litar ya ng akan 
bersambungan dengan lapan LED sebagai paparan. Untuk mendapatkan paparan 
virtual jam LED, motor arus terus digunakan untuk memutarkan litar luaran (PCB) . 
Dengan itu LED ya ng te rd apat pada litar luaran akan memaparkan gambaran virtual 
jam LED. Litar luaran akan disambung kepada masukan/keluara n yang sedia ada pada 
mikrocontro lle r PIC16C84. Pe mahaman dan membiasakan diri de ngan asas-asas 
mikrokontroler PIC 16C84 ada lah merupakan sa lu kemes tian sebel um memulakan 
projek ini. Satu kajian te rhadap teori dilakukan terleb ih dahulu sebelum memulakan 
projek ini bagi tujuan untuk memahami konsep "virt ual j ~ITl LED" ini berope rasi. 
Seterusnya satu ana l is is telah dilakukan bagi mene ntukan lilar luaran yang sesuai 
untuk projck ini sebelum mula untuk membe ntuk peri s ian menggunakan bahasa 
komputer (assembly language) . Pada penghujung penulisan tesis ini , be berapa 
cadangan diberikan kil as untuk mereka ya ng be rminat untuk mengcmbang kan lagi 
projek ini. 
VI 
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Clock is very important instrument to human be ing. It is import ant to 
de termin e the time for ease to es timate and comple te the wo rk in time. Since the 
technology de velopment increase ve ry fast, clock also cha nge from time to time. It 
sta rt.s by using t.h e s un as an instr1.1ment to calculate the time. After th at, th e uses o f 
mechanical system and goes to anal og system and today , di git al cl ock have been used. 
Today there are a lot kind of di gita l clock that was introduced fro m the eas ies t 
design to the complex one. But from t.his projec t ' Virtu al LED Clock', its onl y focus 
on the light tha t will prod uce from the spinn ing moto r tha t wi ll produce a digit a l clock 
dis play. That is, a motor spins the "prope ll er", and a small microprocessor kee ps track 
of time and changes t.he pattern on seven LEDs with exact timing to s imula te an 8 by 
30 array of LEDs (4) . 
1.2 Project Objective 
The objective of this project is to create the hardware for virtual LED clock 
and develop a software base on microcontroll er system . The program developed will 
enable to se t the clock and display it when the motor s tarts sp inning. 
Fro m this project , student can learn about microcontro ll er sys tem, especially 
on 8-bit CMOS EEPROM microcontroJle r. Its w ill includes a rc hitecture of the 
microcont rolJer and the software part. 
Another thing that is student also can get more knowledge about the digital 
system in order to create and build the circuit and also underst anding the combination 
of digital theory wit.h the hardware and software requirement that needed to interface 
th e microcont roll er w ith the circuit. 
1.3 Project Overview 
The purpose of this project is to create a circu it that call display the digital 
clock when the clock is spinning in the piece of PCB board. The display can be 
program used the software based on microcontroll er system. Besides that is to study 
how the Virtual LED Clock operates 











Output Dev ice 
Language 
Voltage Supply 5V -7V DC 
Table 1: Specifica tion of the project 
To start the cons truction of Virtual LED Clock, its can be divided into 3 
diffe re nt unit s. These units will consis t: 
I. The power suppl y unit. 
ii. DC Motor. 
iii . The digital clock unit. 
In this projec t, the most important unit among thi s entire 3 units is digital 
clock unit. If the digital clock is functioning correctl y, the n the dc motor could be 
int erfaced with the digit al clock unit. The LED is also the n been interfaced w ith 




2.1 Digital System 
In the broadest, digital simply means that information is represented by signals 
that take on limited numbe r of discrete va lues and is processed by dev ices that 
no rmally function onl y in a limited number of discrete sta tes l8] 
Digital electroni cs evo lved from the principle that transistor circuitry could be 
easil y be fabricated and des igned to output one o r two vo ltage leve ls based on the 
leve ls placed at its inputs . The two distinct leve ls (usuall y +5V and OV) are HIGH 
and LOW and can be represented by 1 and O. [7] 
Digital syste ms are used extens ively in computa tion and data processing, 
control systems, communica tion and measure ment. Many tasks that were formall y 
done by analog system are now been performed digitally because of the latter system 
is capable of greater accuracy and reliability . [7] 
4 
In a digital system, the physical quantities or signa ls ca n onl y assume discrete 
va lues, while in analogue systems the physical quantities or signals may va ry 
continu ously ove r a specified range. [7] 
Because digital systems work with di screte quantity, in many cases they can 
be designed so that for a given input, the output is exactl y co rrect. However, if for the 
case of analogue system, the output from the analogue multiplier might have an error 
rang ing from a fracti on of one per cent to a few per cent depending on the acc uracy of 
the components used in construction of the multiplier [7] 
2.1.1 Advantages Of Digital Electronics. 
The main reaso n for the high use of digital techniqu es is the constant 
advancem ent in IC technology. In recent years, significant improvemen ts have been 
made to electronic equipment as a result of the IC. BelOW are some of the advan tages 
that had made digital dev ices popular [7] 
• 	 Conve nience. Dig it al instruments and equ ipmen t are eas ier to use, primarily 
because the direct display of data is convenient to read. 
• 	 Versat ility. Digital circuits can perform most of the functio ns that were once 
considered strictl y analogue. 
• 	 Design Simplicity. Digital systems are easie r to design than ana logue 
systems. With analogue systems, the circuitry is required to react more 
precise ly to a wide range of voltage levels . Digital switching circll its , on the 
other hand , are designed to use signals with only two voltage levels. As a 
result, the circuitry is less complex because it requires less rigid specifica tions. 
5 
• 	 Greater Stahility. Analogue circuits are susceptible to undesirable 
instab ility prob lems. Component-tolerance prob lems ca n develop from 
e nvironmental facto rs suc h as ex treme tempera tures and high humidit y. 
Analogue circu itry that depends on precise voltages cannot tole rate suc h 
conditio ns. However, digital circuitry can continue to ope rate properl y even if 
distorted s ignals resemble 1 or 0 state wave shapes and vo ltage level. 
• 	 Fewer Transmission Problems. When electri ca l s ignal s are transmitted 
from one loca tion to another over wires or by radio wa ves, there are exposed 
to diffe rent types of interfe rence called no ise . S ince analog circuitr' often 
depends on precise voltages, such deviations of the o rig inal s ignal ca n create 
potential proble ms. No problems would ari se if da ta are sent by digital fOlm as 
long as any dis to rted signals resembled that the 1 and 0 state 
• 	 Greater a ccuracy. Digital circuits are more precise than analogue circuits 
when representing quantities. 
2.2 tntroduction Of PIC16C84 Microcontrollel' 
T he PIC16C84 is a low-cos t, high-pe rforma nce, C MOS, full y-static, 8-bit 
microcontroller. PIC16C84 has 36 bytes of RAM , 64 bytes of Data EEPROM 
memory , and 13 I/O pins. A timer/counter is also ava il ab le. [3 J 
The P1C16C84 EEPROM program memory all ows the same device package to 
be used fo r prototyping and production . In-circuit reprogrammabiJi ty allows the code 
to be updated without the dev ice being re moved from the e nd application. This is 
useful for deve lopme nt of many applications whe re the device may not be easil y 
6 
accessible. This is also useful for remote applications w here the code ma y need to be 
updated (such as rate information). [3] 
T he PIC16C84 fit s perfect ly in app lications ranging from hig h speed 
automoti ve and applia nce motor con trol to low-power remote sensors, electronic 
locks, security dev ices and sma rt ca rds. [3] 
2.2.1 Arch ilecture Of The PIC16C84 Microcontroller 
The PlC16C84 microcontrolle r is an 18 pin Ie. 13 I/O pins with individual 
directio n control. In order to provide the o ther microcon troller most of these pins have 
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Figure 1.0: PIC16C84 Block Diagram [3] 
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